Abstract
In the last few decades, therapeutic horse-riding has become recognized as a progressive form of therapy, particularly for people with disabilities. Although there is a substantial amount of literature that supports the physical benefit of therapeutic riding, only anecdotal evidence exists in relation to its psychological benefits. The purpose of this paper was to develop hypotheses about the mechanisms by which therapeutic riding might have a beneficial psychological effect. These hypotheses can then be tested, leading to a more detailed knowledge base. To develop these hypotheses, we examined the current literature to identify the implied hypotheses about why horse riding might be psychologically beneficial. Three potential hypotheses emerged from the literature, namely, (1) that the psychological benefits of therapeutic riding are actually unrelated to the horse; (2) that the horse provides a particularly positive context within which psychological gains are facilitated; and (3) that the horse itself has specific therapeutic qualities that bring about unique changes not otherwise likely to occur. The challenge for researchers in this area is to design studies that adequately test these competing hypotheses.
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Therapeutic riding is differentiated from recreational riding in that the term refers to the use of the horse and equine-oriented activities to bring about the achievement of a range of positive outcomes, including, physical, emotional, social, cognitive, behavioral, and educational goals (3) . Across the world, there is much variation with regard to the way in which different organizations conduct and implement therapeutic riding. Indeed, therapeutic riding has been referred to by many different names, including equine facilitated therapy, equine assisted learning therapy, hippotherapy or Riding for the Disabled (RDA). In this paper, we will use the term "therapeutic riding" to refer to all forms of therapy that utilize the horse to achieve positive outcomes, even if the intervention only involves contact with the horse rather than actual riding activity.
The beneficial physical effect of therapeutic riding has been documented (e.g., 4-9). However, in addition to its physical benefit, some proponents have suggested that therapeutic riding has a range of psychological benefits (10) and, therefore, should form the basis of a legitimate psychotherapeutic activity. Indeed, there is evidence that over half of people in need of psychological assistance, particularly men and those from other minority groups, are unlikely to access traditional interventions (11) and that choice about the nature of that intervention was strongly associated with success. These findings highlight the importance of offering less traditional psychotherapeutic methods such as therapeutic riding.
Little is known, however, about how therapeutic riding programs might achieve positive psychological benefit. For instance, it is possible that these psychological benefits are merely an artifact of improved physical mobility (3) . In fact, the negative psychological impact of decreased mobility in people with disabilities has been extensively researched (12) (13) (14) (15) , giving credence to this possibility. Unfortunately, however, there is little empirical evidence available to address these questions (16, 17) .
The purpose of this paper is to use the available evidence to generate hypotheses about the mechanisms by which therapeutic riding may influence psychological outcomes.
These hypotheses can then form the basis of further empirical testing, giving structure to the area in future.
History of Therapeutic Riding
The premise of therapeutic riding is that horses have been an essential and meaningful partner for humans throughout time, and have been recognized for their role in emotional recovery. The horse was first acknowledged as a healing agent in early mythology, when a physician is said to have prescribed horse-riding for those with untreatable conditions as it would cheer their spirits (18) . In 1870, a Scottish physician suggested that the riding of a spirited horse should be a recognized treatment for people with depression because it stirred 'life forces' into activity (19) . Indeed, it has been claimed that, in the 1700's, horse-riding was prescribed for the Pope to assist with his ailments (20) . Although not specific to the horse, researchers have found evidence that Florence Nightingale advocated for the integration of animals into health care settings (21, 22) . Similarly, Sir Winston Churchill is purported to have publicly claimed that, "there is something about the outside of a horse that is good for the inside of a man" (cited in 23). These anecdotes indicate the generalized positive influence horses are thought to have on the psyche.
Despite these early indications that horse-riding can be psychologically beneficial, its integration into the health and welfare setting has not eventuated. Although therapeutic riding was offered to wounded soldiers after World War I (2), it was not until a Danish rider with paralysis won a silver medal at the 1952 Helsinki Olympic Games that Riding for the Disabled was established in England. Shortly after that time, official therapeutic riding organizations also began operating in North and South America, Europe, Asia and Australia; a testament to the growing demand for therapeutic riding among people with disabilities (3).
The Psychological Benefits of Therapeutic Riding
With the increasing profile of therapeutic riding throughout the world, it has become necessary to document its benefits more systematically. Although the physical benefits of riding have been explored to a reasonably sophisticated level, there is little more than descriptive evidence to support the psychological benefits of therapeutic riding (16, 17, 24) . The psychological outcomes examined in the existing literature have varied widely, and have included constructs such as self-esteem, self-efficacy, motivation, emotional well-being, and social and interpersonal relationships. Observations of therapeutic riding programs have indicated that the most common emotional benefits associated with riding include increases in confidence, self-esteem and a sense of control (25) (26) (27) (28) .
In an early study conducted by Renaud (cited in 20), 45 people who had experienced a severe stroke were all referred to at least one year of horse-riding.
Although none achieved any lessening of their paralysis, there were significant improvements in strength and activity. Importantly, all 45 participants demonstrated improved emotional well-being, but whether or not this was a direct consequence of the therapeutic riding could not be determined. In a more recent study which examined the experiences of seven at-risk young people who participated in a therapeutic horsemanship program, the relationships participants developed with the horses during this program were thought to contribute to their gains in confidence, self-esteem, and mastery (29) .
However, this data was gathered only at the end of the program so change over time could not be demonstrated. In another study that incorporated both pre-program and postprogram data (30), it was found that self-esteem increased significantly following therapeutic riding. However, it was not possible to attribute these changes to horse-riding due to the receipt of other remedial programs by the participants and the lack of a controlled study design.
Using serial video recordings over time, Allori and Pasquinelli (31) demonstrated improved confidence, more effective social interaction and increased emotional attachment among riders for whom no improvements had been identified during the years prior to initiating therapeutic riding. Although not conclusive evidence, there was a greater likelihood that improvements could be attributed to the horse because it was the only major change reported in the lives of these participants. In a more controlled prepost study of therapeutic riding, Klontz, Bivens, Leinart, and Klontz, (32) reported significant reductions in psychological distress and enhancements in psychological wellbeing. These improvements remained present at six months post treatment. However, without a comparable control group, it is difficult to determine whether or not these changes could be attributed to therapeutic riding or simply to the introduction of any activity.
In another longitudinal study, Ewing et al. (16) found no pre-post differences in self-esteem, empathy, locus of control, loneliness, and depression among 36 youths with severe emotional disorders. However, based on their observations and interviews, positive changes were reported in self-care, attitude, openness, and social skills, suggesting that quantitative methods may not be sufficiently sensitive to successfully measure the types of changes associated with therapeutic riding. Pauw (33) also noted a frequent discrepancy between qualitative and quantitative results in this area, and suggested that a distinction should be made between statistically significant differences and clinically meaningful changes. However, research has not yet tested this suggestion.
Despite the powerful anecdotal and descriptive evidence that supports the beneficial psychological outcomes associated with therapeutic riding programs, sound controlled research on this topic is scant (17) . Basile (34) concluded that the difficulties associated with conducting controlled research in this area means that although practitioners who use therapeutic riding may attribute psychological successes to the horse (35), existing research does not enable this conclusion to be drawn (33, 36) .
In this paper, we examine the causal attributions made by researchers in this field about the mechanisms by which horse-riding might have a beneficial psychological effect. Our paper is based on the assumption that the anecdotal and descriptive conclusions represented in the literature are likely to reflect underlying hypotheses about how therapeutic riding influences psychological outcomes, even if these hypotheses are not articulated clearly. Although the small amount of literature in this area generally lacks 6 rigorous designs, published articles do contain implicit assumptions about the hypothesized mechanisms by which therapeutic riding may have a positive psychological impact. By examining these implicit assumptions, it is possible to generate hypotheses that can later be tested. Thus, our paper will enable research to progress beyond questions of whether or not therapeutic riding is beneficial to more sophisticated questions about how this intervention is likely to influence psychological outcomes, if indeed it does. It may also encourage researchers to design studies that can test alternative hypotheses regarding the means by which horse-riding influences psychological health.
Method
We conducted a review of the recent literature on therapeutic riding published between 2008 and 2012 inclusive. This narrow search period was selected to ensure that the literature from which hypotheses were drawn was based on the latest knowledge in the area. The most recent systematic review in this area (37) The Key-word searches were conducted of six relevant databases (PsycINFO, MEDLINE, PROQUEST, Scopus, Web of Science, and CINAHL). Key words were (Equine facilitated learning, equine facilitated psychotherapy, horse-riding, hippotherapy, therapeutic horse-riding, horsemanship, and equine therapy) paired with key terms (Therapy, well-being, psychological benefits, physical benefits, social benefits, recreational, health, recovery, rehabilitation, healing, treatment, intervention, psychotherapy, illness, disability, and life skills). In addition, the reference lists contained in the retrieved articles were also examined for any additional articles that warranted inclusion. The initial search produced 4460 articles in total, which was reduced to 2261 when duplicates were removed. An initial review of the abstracts was conducted to remove articles that were clearly unrelated to the therapeutic use of horses, leaving 156 articles.
Two raters then independently assessed the articles, and retained only articles that (a) were related to the psychological effects of therapeutic horse-riding; (b) focused exclusively on therapeutic horse-riding, as opposed to animal-assisted therapy more generally; and, (c) described, explicitly or implicitly, the mechanism by which therapeutic riding had a beneficial psychological effect. After exclusion of articles that did not meet these criteria, 30 articles remained . The full text of each article was examined and data pertaining to any explicit or implicit hypotheses about the potential mechanisms by which therapeutic riding impacted on psychological functioning were extracted.
Text drawn from the articles was coded and categorized into thematic clusters based on the similarity of meaning. We used these categories to define the hypotheses 8 about the mechanisms by which therapeutic riding might have beneficial psychological effects.
Results
Our analysis revealed that, at the broadest level of categorization, three competing hypotheses were apparent. Each of these hypotheses is outlined in more detail below. A theme contained in the published articles was that the psychological benefits of therapeutic riding were not associated with the horse itself, but were due to some other generic aspect of an equine program that could be equally present in any other activity.
For instance, researchers noted that the observed benefits of therapeutic riding may be due to the fact that the activity occurs in a "non-health care" setting (38) . Alternatively, the therapeutic riding center may simply represent a place where pleasure and fun can occur, as it would in any social or recreational center. For example, Favali and Milton (39) reported that one reason that individuals found benefit in therapeutic riding was because they valued the connection to nature and wildlife. Thus, these researchers suggested that perhaps it is the connection to nature that facilitates the psychological benefits associated with therapeutic riding. Other researchers have suggested that the psychological benefits observed following therapeutic riding may be no different to those associated with owning pets (40) , and therefore are not specific to the horse. Some researchers suggested that the benefits of therapeutic riding may be due to the multi-sensory nature of the activity (41), and to enhanced body awareness (42) .
Presumably, these beneficial effects could be observed with other multi-sensory activities that enhance body awareness, and are thus not specific to the horse. Bass et al. (41) also proposed that the horse may be perceived as a rewarding stimulus which may lead to increased motivation and social engagement. Again, there are numerous activities that individuals may perceive as rewarding, and therefore if this is indeed the mechanism by which therapeutic riding has positive psychological effects, these benefits cannot be readily attributed to the horse itself.
Hypothesis 2:
The horse itself provides a particularly positive context thereby facilitating the likelihood of psychological gains, which may derive from other sources.
The second major theme contained in the assumptions that underlie many of the published articles is that the horse is a vital medium, although not a specific catalyst for the therapeutic process. Specifically, it provides an emotionally positive context that can enhance the likelihood of beneficial change. For instance, the horse can provide a unique opportunity for experiences that will impact specifically on the psychological well-being of riders. Although other activities, such as adventure programs (43, 44) or pet therapy (45,46) might be equally able to provide aspects of this experience, this hypothesis suggests that the horse is unique in its ability to provide a total context. Several researchers noted that situations likely to arise during the course of therapeutic riding provide useful material that can serve as metaphors for issues relevant to an individual's life (47) (48) (49) . Therapeutic riding can also provide a context in which individuals who are reluctant to communicate can feel more comfortable to do so, even if only with the horse (47) . Further, some individuals with physical disability have noted that therapeutic riding can facilitate a sense of normality given the limitations they often face due to their disability (39) . Others have reported that the experience of therapeutic riding can serve as a distraction from upsetting experiences and emotions (39) There was a strong assumption within some published articles that the act of horse-riding or engaging with a horse stimulates a range of psychotherapeutic processes that could not exist without the involvement of the horse. As such, the horse could be considered a catalyst that brings about unique therapeutic changes. According to this hypothesis, several therapeutic processes could be initiated by a horse, including trust, control and mastery, emotional expression and sensory integration, each of which is thought to lead to psychological benefits.
For instance, the emotional connection and sense of trust that can be fostered through the relationship with a horse was thought to be significant. The horse is predictable over time, relatively undemanding in its relationships, does not make judgments, and places no conditions on its affection (49, (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) . Horses have a delicate form of communication that is sensitive to the non-verbal messages of humans and animals in its vicinity. However, they are not subject to the socio-cultural norms and taboos that influence the way in which people respond to each other. This unique combination provides a safe environment in which people, especially those with disabilities, can build trust.
In addition to trust, the act of horse-riding was thought to foster a sense of autonomy, self-efficacy, confidence, problem solving skills, leadership, freedom, choice, and control (47, 49, 52, (54) (55) (56) (60) (61) (62) (63) (64) (65) . Indeed, the level of mastery and control that accompanies horse-riding is probably unmatched by any other activity. For instance, despite its size, a well-trained horse will allow a rider to have complete control and make choices about direction and speed. For the first time, many riders have a freedom of movement, control and assertion they have not experienced.
Riding also encourages people to face and overcome their fears (60) by enabling them to accept and master a significantly "risky" activity that is relatively uncommon in the general population, but in a controlled environment. The horse is a potentially frightening animal with a strength, speed and size that would overwhelm most people.
However, therapeutic horses are selected and trained for their gentleness, predictability and good behavior, thus eliminating "actual" risk and allowing success while maintaining the perception of risk and challenge. Unlike many other activities, horse-riding requires the use of all the senses.
Horse-riding was thought to stimulate a vast range of actions and abilities --physical and cognitive skills, non-verbal expression, the use of appropriate voice commands, a range of tactile stimuli including warmth, hardness and softness, overwhelming smells, constant noise and rhythm, appealing and varied sights, and social contact (36, 59, 64, 66) . The integration of these diverse modalities was thought to result in an awareness of self and environment that would not otherwise be gained. In comparison to horse-riding, traditional interventions tend to focus on separate aspects of the person (i.e., the body, the emotions, living skills etc.).
Even when riding was not involved, the unique act of grooming a horse was thought to contribute to a variety of positive therapeutic outcomes. Specifically, caring for a horse, and caressing a horse (and having the horse respond to this affection) was believed to facilitate improved quality of intimacy; one which some people may not have previously experienced (38, 47, 61) . Researchers also described a sense of "giving back to the horses" through the act of grooming, creating an intimacy with the horse that was thought to facilitate the development of empathy (56, p. 208) .
Conclusions
Given the cost of maintaining a therapeutic riding program (28) , it is imperative that researchers examine the three hypotheses that have emerged from this study to determine the mechanisms by which these programs influence psychological outcomes. If the benefits of therapeutic riding are associated with some generic aspect of the program, rather than the horse-related activity, outcomes cannot be attributed to the horse. In this case, similar benefits could be achieved through a more cost-effective manner. Thus, there is little rationale for continued support of therapeutic riding programs.
One aspect of any intervention that impacts on cost-effectiveness is its duration relative to its sustainability. Some early anecdotal and observational evidence suggest that therapeutic riding can have positive psychological benefits within a relatively short timeframe (28, 32, 67, 68) . Further, the psychological gains that arise from therapeutic riding are thought to be durable (25) . Nevertheless, if similar outcomes can be achieved through a more cost effective medium, then the added cost of running an equine program may not be justified.
The second hypothesis, that the horse is beneficial because it creates a positive context, is plausible and is not inherently contradictory to the value of therapeutic horse riding. Naturally, the extent to which this hypothesis can account for the beneficial psychological impact of horse riding will depend on individual riders and their preferences. However, there is some evidence to suggest that horses may be a universally enjoyable animal and that most people would find horse-riding to be an exciting and pleasurable activity (69) . It is not surprising, therefore, that horse-related activities can stimulate a high degree of motivation in vulnerable populations (60, 70) . This motivation can easily be used to facilitate learning or alter behavior.
Some researchers have concluded that in addition to the motivation generated by horses, therapeutic processes such as participation and integration are inherent in the horse-related encounters (71) . For instance, therapeutic riding centers usually offer the opportunity for riders to mix with a range of other riders and volunteers, all of whom share a passion for horses. In this context, the horse becomes a facilitator of inclusion and communication. Horses become a topic for spontaneous conversation, allowing people to express themselves to an interested audience without fear of rejection.
Horsemanship necessitates constant interaction between a team of people and a horse. To safely participate in horse-related activities, the team must communicate both verbally and non-verbally at all times. Indeed, it has been suggested that the horse can build a "bridge" between riders, volunteer helpers and the coach or therapist (72, 73) .
If, however, horses offer a unique therapeutic process, as described in the third hypothesis, then a great deal more planning and clinical thought must go into these programs in future. Although there is no evidence to confirm this hypothesis, it is highly plausible that the simple, unconditional and trusting relationship that develops between a rider and his or her horse may, under certain circumstances, generalize to other interpersonal relationships (74, 75) . Indeed, a number of researchers have used horses to directly address therapeutic goals or develop life skills. For instance, Strausfeld (76) reported reduced levels of fear among people with drug addictions once they had mastered their fear of horses. Other researchers have shown how therapeutic riding programs have facilitated the likelihood of safe "risk-taking" behaviors in other areas (77) . In accounting for the possibility that the horse is a therapeutic tool, Jacquelin (78) described how it is not threatening and is likely to respond to emotional expression in a consistent rather than unpredictable manner. Thus, people are unlikely to feel embarrassed when interacting with their horse and are, thus, able to express their own emotions freely without fear of rejection.
Over a decade ago, at the 10 th International Congress on therapeutic riding, the focus was solely on issues of whether or not the horse was the primary mechanism of change. At this conference, the founder of L'Arche Communities, Dr. Jean Vanier (79) , commented that the emotional pain experienced by those who are most vulnerable in society is enormous. They have spent a lifetime being rejected, restricted, and prevented from achieving their goals. He noted that the path to healing involved the rediscovery of their value and self-confidence and the development of true friendships. To allow healing to occur, Vanier argued that we must abandon the concept of power and welcome difference into our world as a treasure rather than a threat. He concluded that horses, with their unconditional acceptance and tolerance, offered an invaluable path to mental recovery, yet were rarely used in a therapeutic way. However, if we are to fully understand the therapeutic value of the horse, we must examine the efficacy of horseriding more robustly and determine the actual mechanisms by which it has its psychological impact, if any. Irrespective of whether qualitative or quantitative methods are used, the challenge for researchers in this area is to design studies that can examine
